While the dominant collective belief asserts that brain drain is detrimental to the development of small economies, new studies hold the reverse view. This paper aims at studying the role of the African Diaspora in the economic development of Africa. It analyzes both the overall effect and the specific effect of emigration according to the level of education of emigrants. Then, through a deeper investigation, the paper analyzes the main channels through which the Diaspora influences economic development in Africa. The results show that the African Diaspora contributes positively, significantly and robustly to the improvement of real per capita income in Africa. These findings challenge the dominant collective belief since the higher the educational level of the emigrants, the greater the impact of the Diaspora on the level of economic development. Improvements in human capital, total factor productivity and democracy are effective transmission channels of this impact. Finally, the results show that while high-skilled emigrants have an overall greater impact on economic development and democracy, those with a low level of education contribute more to remittances to Africa. The establishment of an annual African Diaspora Summer School (ADSS) by the AfDB in partnership relevant international and regional stakeholders as a channel for the transfer of knowledge, technology and experience would further strengthen the role of the Diaspora in Africa's economic development.
Introduction
International migration has increased significantly since the early 1990s and is now an integral part of globalization. One of the main characteristics of this migration is the size of the youth involved. Indeed, the examination of the architecture of international migration clearly shows a strong dominance of the mobility of the active population (see Figure 1 ). Africa, which is largely involved in this phenomenon, is characterized by high emigration to developed OECD 3 countries. Moreover, the highly skilled emigration rate from Africa -especially West and East Africa -is among the highest in the world (see OECD, 2015) . Figure 2 shows the remarkable increase of migration from African countries to the OECD countries with a growing share of highly skilled migrants. This brain drain from Africa nourishes the stock of the highly skilled African Diaspora. 4 The impact of brain drain from developing countries is a controversial issue on which two paradigms are opposed. The first paradigm, the oldest and most widespread, posits that brain drain is detrimental to the economic development of the sending countries concerned (Bhagwati and Hamada, 1974; Miyagiwa, 1991; Haque and Kim, 1995) . The argument is that emigration of an individual with a higher than average level of education and income results in a decrease in the average level of income and education.
Thus, GDP per capita is reduced and the average human capital that is needed for future growth is also reduced. In addition, it results in a tax loss for sending countries and a loss of externalities related to the education of the individual. To this, we can also add that when a young graduate emigrates (especially a young, well-trained woman), younger kids and girls growing up lose role models who could have anchored and enlightened their lives. With this physical absence, the country of origin loses positive externalities.
The second paradigm is more recent and challenges the first by putting forward two brain drain effects that could be beneficial to sending countries (Meyer, 2001; Kerr, 2008; Spilimbergo, 2009; Docquier et al., 2010; Agrawal et al., 2011) . The first is an incentive effect, which takes place ex-ante of emigration itself, and leads families to invest in the education of their children in the perspective of future emigration. As all high-skilled individuals do not emigrate, the stock of human capital could increase with this incentive effect. The second effect is ex-post and relates to the links that the Diaspora maintains with the original home country, by their financial transfers or their possible return, but also and especially by their participation in scientific, political and business networks. Such networks potentially generate trade and capital flows, technology transfers, and can also contribute to the dissemination of social and institutional norms conducive to development (Rapoport, 2010) . Given these two divergent paradigms, predictions of the macroeconomic impact of the African Diaspora or emigration on economic development in Africa are purely speculative if they are not based on rigorous empirical studies. Also, due to the initial lack of consensual data on migration by skill level, empirical studies on brain drain are relatively recent.
Figure 1: Age distributions of world population and international migration
Notes: Data used to build these graphs are from the United Nations for migration and the World Bank for population.
Figure 2: Migration from Africa to OECD countries by level of education
Notes: We use the Institute for Employment Research (IAB) brain-drain database. Emigration is computed as the sum of emigrants from country i (from Africa) to OECD destination countries j at time t (see Brücker et al., 2013) . This paper aims to study the impact of the Diaspora on economic development in Africa. In order to shed some light on the issue of brain drain versus brain gain, we study both the global impact and the specific impact according to the level of education of the emigrants. To ensure the quality of our estimates and conclusions, we use a set of powerful econometric tools to overcome identification problems that are likely to characterize the relationship between the Diaspora and economic development. For example, the causality between emigration and economic development can go both ways.
Indeed, while the Diaspora can contribute to the economic development of the countries of origin, the low level of economic development of these countries generally constitutes an incentive for emigration. To deal with this endogeneity issue, we use an instrumental variable (IV) approach. We rely on two complementary IV strategies: i) a gravity model predicting a country's emigration rate out of a set of reasonably exogenous bilateral variables and ii) internal instruments using both DIF-GMM and SYS-GMM estimations. Finally, using the income decomposition proposed by Hall and Jones (1999) ,
we analyze the main income-related channels through which the effect of the Diaspora passes. Thus, once the human capital channels, capital intensity and total factor productivity are analyzed, we then explore two additional channels by studying the impact of the African Diaspora in developed OECD countries (by level of education) on remittances and democracy in Africa.
The results show that the African Diaspora contributes positively, significantly and robustly to the improvement of real per capita income in Africa. By distinguishing the impact of the Diaspora by skill level, our estimates show that the higher the education level of emigrants, the greater the impact of the Diaspora. These findings challenge the dominant collective belief and are rather compatible with the new paradigm that emphasizes the effects of networks as well as the financial and technological transfers that the Diaspora allows. Then, through the decomposition of income, we show that all components of income are positively affected by the Diaspora, but the intensity of human capital and total factor productivity are the predominant channels. Finally, while the results highlight the overall greater income impact of high education level emigrants, those with a low level of education contribute more to remittances to Africa.
The rest of the paper is organized as follows. Section 2 presents a brief review of the literature on the impact of brain drain or the Diaspora. Section 3 describes our empirical strategy. In Section 4, we present and discuss our main results, and provide some robustness checks. We propose and analyse of transmission channels in Section 5.
Finally, Section 6 concludes the paper and presents some policy implications.
Impact of the Diaspora: The two sides of the coin
The literature on the impact of emigration and therefore of the Diaspora has often focused on the effect of brain drain, i.e. emigrants with a high level of education. The general belief is that brain drain is detrimental to the countries of origin (see Docquier and Rapoport, 2012) . The main argument relies on the theories of endogenous growth that emphasize the key role of education in growth (Lucas, 1988) . Thus, the emigration of skilled workers (brain drain) represents a considerable shortfall for growth in countries of origin. For example, the seminal model of Bhagwati and Hamada (1974) shows that brain drain causes a loss for the developing countries. This loss occurs through the fact that increasing international mobility induces high-skilled workers of poor countries to bargain for higher wages, and low-skilled workers respond by adjusting their wage requirements.
Persuaded of the negative effects of the brain drain, some studies propose to tax the incomes of migrants abroad in order to limit the burden on the sending countries (Bhagwati, 1976; Bhagwati and Wilson, 1989) . Miyagiwa (1991) builds a theoretical model of brain drain and shows that brain drain increases education and income levels in the host country. Its impact is all the more important as, contrary to the presumption that brain drain hurts unskilled individuals left in the home country, it is rather professionals with mid-level capacities who are more adversely affected. Haque and Kim (1995) also find that brain drain jeopardizes the economic growth of the country of origin by reducing the rate of growth of effective human capital that remains in the economy. In sum, the early models on the consequences of the brain drain (in the endogenous growth framework) find that brain drain raises inequality at the global level, with developing countries becoming poorer for the benefit of the richer ones.
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While these early studies emphasize the negative effect of brain drain, several recent studies highlight some benefits from brain drain (Mountford, 1997; Stark et al., 1997; Stark et al., 1998; Vidal, 1998; Meyer, 2001; Beine et al., 2008; Kerr, 2008; Giuliano and Ruiz-Arranz, 2009; Spilimbergo, 2009; Docquier et al., 2010; Agrawal et 5 Commander et al. (2004) present a broader survey of the theoretical literature on brain drain. Docquier et al., 2016) . The main channels are the incentive to invest in education that the prospect of future emigration entails, resulting remittances that provide an alternative way to finance investment, benefits that home country can acquire from human capital of returning migrants, and the transfer of knowledge and institutional norms through the Diaspora. However most of the theoretical contributions in this recent literature indicate that brain drain can have a positive impact only under certain conditions. For example, for Mountford (1997) , this effect operates in the context of uncertainty about the success of emigration. He shows that when human capital accumulation is endogenous and when successful emigration is not a certainty, brain drain may increase average productivity and equality in the source economy even as average productivity is a positive function of past average levels of human capital in an economy.
Empirical studies on the impact of brain drain or the Diaspora are relatively recent because of lack of global data availability. Several of them investigate the impact of the Diaspora from the point of view of host countries that are mainly advanced OECD countries (see, among others, Ortega and Peri, 2009; Boubtane et al., 2013; Ortega and Peri, 2014; Alesina et al., 2016; Jaumotte et al., 2016) . 6 Studies on the impact of brain drain or the Diaspora on growth and income for sending countries are few. Based on recent US data, Beine et al. (2003) examine the impact of brain drain on 50 developing countries and find an overall positive effect of brain drain. However, they find that there are winners and losers among sending countries according to their levels of human capital: brain drain appears to hurt home countries with large proportion of highly educated emigrants. In the same vein, Beine et al. (2008) use emigration data on 127 origin countries by education level to examine the impact of brain drain on human capital formation. They find evidence of a promoting impact of skilled emigration on human capital. Batista et al. (2012) use household survey data in Cape Verde and show that a 10 percentage point increase in the probability of own future migration improves the probability of completing intermediate secondary schooling by nearly 4 percentage point for individuals who do not migrate before age 16. Giuliano and Ruiz-Arranz (2009) explore the growth-enhancing impact of emigrant remittances on 100 developing countries. They find that remittances promote growth in less financially developed countries by providing an alternative way to finance investment and by overcoming credit constraints.
Recent studies point to the presence of Diaspora externalities in the transfer of knowledge and technology (Meyer, 2001; Kerr, 2008; Agrawal et al., 2011) and in the diffusion of democratic values and social and cultural norms. Empirical studies by Spilimbergo (2009) and Docquier et al. (2016) highlight the role of emigration in improving political institutions. Using an international dataset, Spilimbergo (2009) finds that foreign students play an important role in promoting democracy in the home country, but only if education is acquired in democratic countries. Using cross-section and panel data, Docquier et al. (2016) also find that general emigration from developing countries to OECD countries helps to improve institutional quality in the countries of origin.
Although Africa has a large Diaspora in developed countries with a high proportion of emigrants with high qualifications, no study to our knowledge has examined the impact of this Diaspora on economic development in Africa. This study fills this gap by analyzing both global and specific effects according to the emigrants' level of education as well as the main transmission channels.
Empirical strategy
The first step in our study is to empirically investigate the effect of the Diasporadepending on the level of education -on economic development in Africa. The second step consists in analyzing the different channels through which this effect operates. We focus on the African Diaspora in the OECD countries, which represents the stock of people from Africa and living in OECD countries. We follow Docquier et al. (2016) by computing the Diaspora rate (or emigration rate) as the sum of emigrants from country i (from Africa in our case) to OECD destination countries j at time t, ∑ , , divided
by the native population of country i, , (proxied by the sum of the resident and emigrant populations). In this section, we present our empirical baseline model (Section 3.1), expose the OLS estimation approaches (Section 3.2), discuss how we deal with endogeneity issues (Section 3.3) and describe the data sources used in our empirical analysis (section 3.4).
Baseline model
Based on the paper's objective, our baseline model specifies income per capita as the dependent variable and the Diaspora (emigration rate) as the explanatory variable of interest.
y is the real GDP per capita at chained PPPs (a measure of economic development), is the Diaspora rate of education level E (low, medium, high) that is the sum of emigrants of education E from country i (from Africa) to OECD destination countries j, divided by the native population of country i, X are control variables, and ε stands for the error term. Our reference model is simple. It explains per capita income by the country's Diaspora rate and its size (population and area) as in the international trade model proposed by Frankel and Romer (1999) . This model has been widely used in recent studies on openness to trade and migration (see, among others, Noguer and Siscart, 2005; Freund and Bolaky, 2008; Feyrer, 2009; Peri, 2014, Docquier et al., 2016) . Then, our reference model is supplemented using other control variables. By following the literature, we use the control variables below:
• Trade openness, measured as the sum of imports and exports as share of GDP. Since emigration is a measure of openness in the context of globalization, it is important to introduce trade openness to be sure that emigration does not capture other dimensions of openness (see Ortega and Peri, 2014; Docquier et al., 2016) . In addition, there is an abundant literature on the impact of trade openness on per capita income (Frankel and Romer, 1999; Dollar and Kraay, 2003; Noguer and Siscart, 2005; Freund and Bolaky, 2008 ).
• Country Size, measured by population and area. Size and trade openness are the control variables we consider in our reference model (1) as in the empirical studies mentioned above. Indeed, it is important to control for the size of the country because larger countries are generally characterized to experience more internal migration and less international migration. As a result, larger countries will have lower shares of Diaspora regardless of whether they are more or less open to migration.
• Education Attainment, defined as the number of years of schooling that a child of school entrance age can expect to receive. Education is undoubtedly an important determinant of growth and development (see Barro, 2013) . It is therefore important to include this variable among our control variables.
• Terms of trade, calculated as the percentage ratio of the export unit value indexes to the import unit value indexes. Given their strong specialization in the export of raw materials, African countries are heavily exposed to fluctuations in the terms of trade that affect their economic development (Blattman et al., 2003) .
• Financial development, measured by the domestic credit to private sector as share of GDP is used to account for the influence of financial market development on per capita income. This variable is considered to be one of the determinants of longterm growth (De Gregorio and Guidotti, 1995; Calderón and Liu, 2003) .
• Capital openness, measured by the Chinn and Ito (2006) index of capital account openness and is used to capture the influence of financial liberalization policies on economic development via the impact on saving and investment decisions. Like trade openness, it seems important to control the impact of emigration through financial openness.
• Historical and geographical controls. The historical controls are colonial origin dummies and the European settlement in the colonies, measured as the fraction of the population of European descent in 1900 (see Acemoglu et al., 2001 ). For geographic control variables, we use country latitude and a dummy for landlocked countries.
• Domestic and foreign investment rate. While domestic investment is a key determinant of growth and economic development (Anderson, 1990) , several studies have also highlighted the impact of foreign direct investment (FDI) on growth and economic development (see among others, Borensztein et al., 1998; Alfaro et al., 2004; Li and Liu, 2005) .
• Democracy index (quality of institutions), measured by the indices of civil liberty and political right.
• Official Development Assistance (ODA), measured as a percentage of GDP. ODA is decisive for several African countries that depend on it to finance development projects and programs.
• Regional dummies are introduced to control for unobserved regional heterogeneity.
Although it is important to use control variables to avoid the bias of omitted variables, it is also well known that with the multiplication of explanatory variables, there is a risk of multicollinearity bias. For example, education is probably strongly correlated with emigration, latitude is correlated with colonial origin, the rate of emigration itself is strongly correlated with trade and many geographic variables, and democracy is correlated with latitude and several geographic variables. For this reason, as in Docquier et al.
(2016), we will add the control variables by subset and not all at the same time in the same regression.
Cross-section and pooled OLS specifications
To analyze both the long-term and short-term effects of the Diaspora on per capita income in Africa, we use both cross-section and panel specifications of the baseline model (1).
Cross-section OLS specification
This approach allows us to analyze the long-term impact of the Diaspora on the level of development. In other words, with the cross-sectional approach, one can test whether the differences in the Diaspora proportions among African countries significantly explain their differences in terms of economic development. Estimates are made with the OLS estimator using the full-sample averages of the dependent and independent variables for each country:
where i stands for country index. In this regression, each variable is the average of the corresponding annual variable for each country over the sample period from 1980 to 2014.
Pooled OLS specification
While the cross-sectional OLS approach is important for placing the relationship between the Diaspora and economic development in a long-term perspective, it does not allow for analysis of the short-term effects of the Diaspora. To account for this concern, we construct a panel that contains non-overlapping 5-year averages data for each country since our explanatory variables of interest (Diaspora rates) are also available for each fiveyear period.
where i and t stand for country and period indices, respectively; represents the regional dummies and is time-fixed effect. In this pooled OLS specification, the explanatory variables are introduced with a lag of one period (ie 5 years) to account for their potential lagged effects (see Docquier et al., 2016) . This also allows to consider as a member of the Diaspora, an African emigrant who has resided in an OECD country for at least 5 years.
The endogeneity issue: Identification strategy
Although we want to estimate equations (2) and (3) by OLS, we keep in mind that such regressions raise a number of econometric problems that could lead to estimation bias.
The main problem in using cross-sectional and pooled OLS regressions is the endogeneity of our main variable of interest, the rate of emigration (or proportion of the Diaspora).
One can imagine that the level of economic development of countries affects the desire of individuals to emigrate. Indeed, most people prefer to leave their country to live in countries with a better standard of living. Thus, the relationship between emigration and economic development can be characterized by an inverse causality. Furthermore, unobserved characteristics of countries can jointly affect the rate of emigration and economic development. To account for these potential problems of simultaneity bias, we use two estimation strategies. We first use a two-stage least squares (2SLS) estimation strategy that requires finding suitable external instruments for migration in the first stage.
Then we use GMM estimators with internal instruments as the second identification strategy. This latter strategy allows us to better account for unobservable heterogeneity and persistence in the lagged dependent variable and other regressors.
Gravity-based 2SLS approach
Initiated by Frankel and Romer (1999) in a per capita income equation, this approach has been adopted by several authors (Dollar and Kraay, 2003; Noguer and Siscart, 2005; Freund and Bolaky, 2008; Feyrer, 2009; Ortega and Peri, 2014; Coulibaly et al., 2016; Alesina et al., 2016; Docquier et al., 2016) . Roughly speaking, it consists in constructing, on the basis of pseudo-gravity regressions, the geography-based prediction of the rate of bilateral migration from country i to country j. To do this, we consider the following pseudo-gravity model:
where , is the bilateral emigration rate (diaspora by level of education E) i.e., the stock of migrants born in country i in Africa and living in country j member of OECD as share of country i's population; is the weighted distance that is equal to the distance between home country i and destination country j based on bilateral distances between the biggest cities of the two countries; ( ) and ( ) respectively denote the population (area) of origin (destination) country i(j); Landlocked is a dummy variable for landlocked countries; is a dummy for colonial relationship; and is a dummy for sharing a common language. In this gravity model, ( ) and by improvements in aircraft technology (see Docquier et al., 2016) .
Our gravity model is estimated by the Poisson Pseudo Maximum Likelihood (PPML) non-linear approach. As argued by Silva and Tenreyro (2006) , contrary to the log-linearized model estimation by OLS, PPML estimation allows to address issues related to observations of the dependent variable with zero value and to heteroskedasticity.
We rely on the procedure of Silva and Tenreyro (2010) in order to deal with the identification problem of the (pseudo) maximum likelihood estimates of the Poisson regression models with non-negative values of the dependent variable (bilateral migration) and a large number of zeros on some regressors. After estimating gravity model in equation (4), we sum them up over destination countries j to obtain the predicted emigration (Diaspora) rate for each origin country i (̂= ∑̂) in Africa.
GMM approach
Since our endogenous variable is likely to be characterized by a certain persistence (see Docquier et al., 2016) , it seems important to take this phenomenon into account. Thus, we propose, in addition to the previous approaches, a dynamic panel specification as follows:
where i and t stand for country and period indices, respectively; is the country fixed effect. Note that under certain conditions, one can easily show that the short term specification (5) becomes that of the long term (2). Indeed, the dynamic specification (5) has often been used for other variables such as democracy, the stock of physical and human capital (among others Acemoglu et al., 2008; Spilimbergo, 2009; Docquier et al., 2016) . Thus, if the explanatory variables of equation (5) Although the introduction of the lagged endogenous variable among the explanatory variables allows to take into account the per capita income persistence, it becomes clearly inappropriate to estimate equation (5) by OLS since the lagged endogenous variable is correlated with the time-invariant country-effects. It is therefore important to use a more robust method to take into account the dynamic effect of the income per capita, as well as problems of multiple endogeneity and error measurements.
The generalised method of moments (GMM) for dynamic panel data is well-known and commonly used estimators to overcome the bias of fixed effects, endogeneity, and measurement. The difference-GMM and the system-GMM are two methods commonly used in the context of panel data. Difference-GMM was developed by Arellano and Bond (1991) following Holtz-Eakin et al. (1988) and consists of transforming all regressors, usually by differencing, and uses GMM to correct the bias of correlation between the unobserved country-specific effects and the lagged dependent variables. System-GMM developed by Arellano and Bover (1995) and Blundell and Bond (1998) Blundell and Bond (1998) augments difference GMM estimator by making an additional assumption that first differences of instrument variables are uncorrelated with the fixed effects (see Roodman, 2009 ). Accordingly, the efficiency can be considerably improved by the possibility of introducing more instruments. However, one can be confronted with the problem of proliferation of instruments which may be severe when the cross-section dimension is small. We use both GMM estimators. Time-specific effects are included in the regressions to capture common variations in the dependent variable and to reduce the asymptotic bias of the estimator in the presence of cross-sectional error dependence.
Data
The dependent variables: Given the paper objective and our empirical strategy, several variables are used as dependent variables according to the equation. The main dependent variable is the economic development measured by the per capita GDP at chained PPPs and obtained from the Penn World Table ( PWT version 9.0). Then, from our income decomposition equation, there are four dependent variables: output per worker, which is slightly different from our main dependent variable, human capital per worker, capital intensity and productivity. The PWT9.0 contains data on output, human capital (based on years of schooling and returns to education), capital stock and number of workers, which allows us to calculate all of these dependent variables with the exception of productivity.
The latter is calculated directly from the production function once the other variables are known. Data on remittances from the Diaspora comes from the World Development Indicators (WDI) of the World Bank. While remittances are an important channel for transmitting the impact of the Diaspora, it should be noted that official remittances data to sub-Saharan African countries are potentially significantly undervalued. The reasons for this are, inter alia, major shortcomings in the reporting of external financial data in several countries and the prevalence of informal channels.
The explanatory variables of interest:
The rate of population of African countries living abroad (the Diaspora or emigrants) is our explanatory variable of interest.
This variable is also available by educational attainment (low, medium, high). Thus, in addition to the overall emigration rate, we also use emigration rates by level of education.
All these variables are obtained from the IAB database (Brücker et al., 2013) 
Empirical results
The baseline results of the OLS estimates are presented first. Then, we present their equivalents estimated through the gravity-based 2SLS strategy to deal with endogeneity.
The results of the cross-sectional and pooled data estimates are presented simultaneously.
We thus distinguish the short and long-term impact of the Diaspora on per capita income in Africa. Finally, we present the results of the dynamic panel estimates based on the GMM estimators. Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%, 5%
OLS and 2SLS estimation results
and 1% confidence level, respectively. In the panel regressions, the explanatory variables are lagged by one period.
Before turning to the results in Table 2 , it is important to make some comments on the results of the gravity model that are useful in 2SLS regressions. Table A This may be a consequence of the migration policy of the countries of destination. Table 2 presents baseline results on the impact of the Diaspora using the gravitybased 2SLS approach. These findings show a greater positive impact of the Diaspora on real per capita income in Africa. Indeed, the impact of the Diaspora is about twice as high with the instrumental variables (IV) method than with the OLS method with both crosssectional data and panel data. African emigrants with medium skills and those with high skills contribute more strongly to improving the standard of living in Africa. The impact of low-skilled emigrants is only significant in the short to medium term. Given the relatively close coefficients for medium-and high-skill emigrants, we conduct additional regressions by considering the two variables simultaneously (columns 5 and 10) in order to check if one of them has a greater impact. The results show that highly skilled emigrants contribute most to the improvement of real per capita income in Africa. The latter therefore contrasts with the widespread belief that emigration of highly skilled people (brain drain) is detrimental to the economic growth of developing countries. Obviously, the question of the robustness of these results arises. It is for this purpose that we perform a series of additional regressions that distinguish three subgroups of control variables given the relatively large determinants of per capita income.
The first control subgroup is composed of geographical and historical variables (European settlers in 1900, colonial origins, distance to the equator, landlocked dummy) often used to explain the origin of the quality of institutions in different countries (Acemoglu et al., 2001; Sachs, 2003; La Porta et al., 2008) . These variables are important in explaining the contemporary economic performance of countries. Since the validity of geographically-constructed instrumental variables is weakened by the fact that geographical features may directly influence income per capita or indirectly through other channels than migration, it is prudent to include these control variables (see Rodriguez and Rodrik, 2000) . Table 3 presents the results of this first control group. The Diaspora contributes to a significant improvement in per capita income in Africa regardless of the educational level of the emigrants and whatever the estimation approach (cross-section or panel). As before, emigrants with a high level of education play a predominant role. It should be noted, however, that the validity tests of the instruments shows a certain fragility of our instruments in the cross-sectional approach except for the specification inculding high-skilled emigrants. This may be due to the limited number of cross-sectional observations since the panel specifications all pass these tests successfully.
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The second control subgroup is composed of internal variables depending on the economic and institutional policies of the countries (financial development, domestic investment rate, inflation rate, education, democracy index, capital openness) and which influence real per capita income. These variables are widely used in the literature as determinants of growth and income of countries (see, among others, De Gregorio and Guidotti, 1995; Calderón and Liu, 2003; Barro, 2013) . Table 4 shows the results of the estimates with this subgroup of control variables. The results of the cross-country approach show that only highly skilled emigrants have a positive and significant impact on per capita income. However, the panel approach shows that the overall African Diaspora -regardless of level of education -contributes significantly to improving the level of development in Africa. The impact of the Diaspora with a high level of education is always the largest. These results are thus globally consistent with the previous ones.
The last subgroup of controls we consider relates to a set of relatively external variables (terms of trade, foreign direct investment, official development assistance) over which countries have little or no control. Indeed, African countries depend heavily on these variables. The terms of trade affect economic development in African countries (see Blattman et al., 2003) and many African countries rely on ODA to finance development programs and projects. Finally, some studies highlight the importance of FDI in the development of countries (Alfaro et al., 2004; Li and Liu, 2005) . Table 5 All the previous results show that the African Diaspora makes a positive and significant contribution to the economic development of Africa. We also show that the higher the education level of emigrants, the greater the impact of the Diaspora. These results are robust to a set of control specifications. They thus break with the old theoretical paradigm which argues that the emigration of highly skilled people from developing countries is detrimental to their economic development (Bhagwati and Hamada, 1974; Miyagiwa, 1991; Haque and Kim, 1995) . Our findings are more consistent with the new theoretical and empirical developments that highlight several channels through which emigration can be beneficial to the countries of departure. For African countries, as for most developing countries, the prospect of future emigration could encourage families to invest in education, thus contributing to improving human capital (Beine et al., 2003; Beine et al., 2003) . In addition to this potential effect, the African Diaspora could contribute to the economic development of Africa through several channels. Indeed, the Diaspora is a vector of transmission of financial capital (remittances) and of human and technological capital. In addition, some recent studies show that emigration plays an important role in the improvement of political institutions in developing countries (see Spilimbergo, 2009 and Docquier et al., 2016) . Finally, in African international institutions, several high-level authorities have been part of the Diaspora and play an important role in the definition and implementation of development policies. All these reasons have undoubtedly explained the very important impact of the Diaspora that our study highlights.
GMM estimation results
Since previous estimates do not take into account the persistence of per capita income, we use dynamic panel estimates to deal with this phenomenon. In addition to being the most appropriate for dynamic panel estimation, GMM estimators also provide internal instruments to address the endogeneity problem between the emigration rate and the economic development of countries. Therefore, they usefully complement previous results by providing additional robustness tools. Table 6 presents the results of the estimates based on the system-GMM and difference-GMM techniques. These results
show that, even taking into account the persistence that characterizes per capita income, the African Diaspora contributes positively and significantly to the improvement of the income in Africa whatever the approach used. Once again the impact of highly skilled emigrants is the highest. It should be noted that there is no evidence of second order serial correlation in the first-differenced residuals and the Difference Hansen test does not reject the validity of instruments. The dynamic panel estimates are thus consistent with the previous results. Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%, 5% and 1% confidence level, respectively. L.Ln GDP per capita is treated as pre-determined and emigration variables are treated as endogenous. All variables are instrumented using their own 1st to 3rd lags. Due to the difference operator in the Difference-GMM approach, time-invariant variables are dropped. The area is not completely constant for all countries in our sample. This is the case for Ethiopia and Madagascar. The explanatory variables are lagged by one period except for variables that are invariant over time.
The transmission channels
In previous section, we have shown that the African Diaspora contributes significantly to the improvement of the standard of living in Africa. In this last section, we examine the channels through which this positive effect occurs. We therefore analyze the channel of income decomposition, the channel of remittances and that of political institutions.
The channel of income decomposition
We propose an income decomposition to further explore the channels through which the Diaspora affects economic development in Africa. Such an analysis provides a more precise view of the role of the Diaspora in economic development in Africa. To do this, we follow Hall and Jones (1999) by using the decomposition of income based on a simple
Cobb-Douglas production function. Specifically, we consider the following function:
where Y stands for output, K is the stock of physical capital, H denotes the amount of human capital-augmented labor, A is a labor-augmenting measure of productivity, and ϱ represents the labor share in income. Rewriting this production function in terms of output per worker and using the logarithmic transformation, we get:
where y = Y/L denotes output per worker, and h = H/L is human capital per worker. The level of productivity, it is calculated from the production function assuming that = 1/3 in line with standard neoclassical approach. 10 Moreover, following Hall and Jones (1999), we consider human capital as a function of returns to schooling ( = ( ) ) as estimated in a Mincerian wage regression. φ is a function reflecting the efficiency of a unit of labor with S years of schooling. Each of the components on the right-hand side of Equation (7) contributes to the improvement of income per worker. Data on output, human capital (based on years of schooling and returns to education), capital stock and number of workers are from PWT9.0. The productivity is calculated directly from the production function once the other variables are known. Table 7 reports the results of the 2SLS estimation of Equation 7 considering successively each term (respectively the log of income per worker, the log of the capitaloutput ratio, the log of human capital per worker, and the log of productivity) as the dependent variable. We present here the results on emigrants with a high level of education since they have the most significant impact according to our previous results.
However, the results for the other levels of education (low, medium) are presented in Table A -2 in Appendix. In line with our previous findings, a high rate of Diaspora in developed countries contributes significantly to improving per-worker income in Africa.
We find that the African Diaspora contributes to improving per-worker income in Africa mainly through an improvement in human capital per worker and higher productivity. The impact on physical capital intensity is positive but weaker. Specifically, our estimates indicate that a rise of one percentage point in the highly skilled emigration rate increases the contribution of the intensity of physical capital to income of 0.07 percentage point whereas it increases the contribution of human capital of 0.31 percentage point and that of productivity of 1.14 percentage point. Estimates for other levels of education of emigrants (low, medium) give qualitatively similar results (see Table A -2). Thus, the impact of the Diaspora on income per worker mainly passes through the enhancement of human capital and productivity. Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%, 5% and 1% confidence level, respectively. K-P F-stat is the Kleibergen and Paap (2006) 
Diaspora and Remittances to Africa
We extend the analysis of transmission channels by also investigating the channel of remittances. Indeed, in addition to channels based on the decomposition of income, it is now well known that the African Diaspora is a provider of financial capital (remittances) that can be used to reduce financing constraints in Africa. Since the importance of the level of education of emigrants in improving income in Africa has been highlighted, we investigate whether remittances are also affected by the level of education of emigrants.
11 Table 8 reports the results of estimations on the impact of the Diaspora on remittances 12 according to the level of education of the emigrants. These results are edifying. They show that the remittances of the Diaspora depend on the level of education of the emigrants. Indeed emigrants with a low level of education contribute more significantly to remittances in Africa. In cross-country regressions, only low-skilled emigrants make significant remittances to Africa. Although in panel regressions the impact of emigrants with a medium or high level of education appears to be significant in explaining remittances (columns 7 and 8), this impact disappears when control variables are introduced in the regression (columns 11 and 12). This result could be explained by the fact that high-skilled emigrants have strong incentives to integrate into the host community, to bring family to the host country, and to undertake long-term life projects (long-term borrowing for home or vehicle purchases) in the destination country. Similar results were found by Faini (2007) and Niimi et al. (2010) . Both studies show that highly skilled migrants send less money to their home countries. Faini (2007) indicates that remittances decrease with the proportion of highly qualified individuals among emigrants.
These results were confirmed by Niimi et al. (2010) who show that remittances decrease for tertiary-educated migrants even when addressing the issue of endogeneity. 
The channel of political institutions
The recent literature on the impact of brain drain considers that one of the contributions of the Diaspora in the countries of origin lies in its role in improving the quality of institutions. Docquier et al. (2016) With respect to civil liberties ratings, four subcategories of issues are considered:
freedom of expression and belief, associational and organizational rights, rule of law, and personal autonomy and individual rights. Each country is assigned a numerical rating from 1 to 7 for both political rights and civil liberties, with a higher score (7) Table 9 reports the results of 2SLS regressions in which we adopt, as before, the same identification strategy based on the gravity model. As with income, estimates are controlled for historical and geographic variables that may be related to the quality of institutions. These results unambiguously show that the African Diaspora in developed OECD countries contributes significantly to the improvement of democracy in Africa.
This positive and significant effect of the Diaspora is observed whatever the educational level of the emigrants. Moreover, the results are significant at 1% significance level whatever the index of democracy considered. However, the size of the coefficients of estimation indicate that the higher the level of education, the greater the impact of the Diaspora on democracy. These findings confirm those of Docquier et al. (2016) and support the view that improving institutions is one of the channels through which the Diaspora contributes to improving the standard of living in Africa. 
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Conclusion and policy implications
Emigration from Africa to developed OECD countries has accelerated over the last thirty years with an increasingly high proportion of highly skilled migrants. This dynamic -called brain drain -feeds the African Diaspora and raises several questions, in particular the question of the impact of this Diaspora on economic development in Africa. The discussion remained theoretical for a long time because of the lack of data to conduct empirical studies and the dominant thought foresaw a detrimental effect of the brain drain for developing countries.
This paper uses a bilateral emigration database from African countries to 20 developed OECD countries to study the impact of the African Diaspora on economic development in Africa. It examines both the overall impact and the specific impact of the Diaspora according to the level of education of the emigrants in order to verify the existence of a possible harmful effect for the emigration of people with a high level of education. To address the problem of endogeneity between economic development and emigration, we use two IV approaches. The first is the gravity-based 2SLS approach with external instruments determined from the geographical characteristics of the countries and the second is the GMM approach, which is based on internal instruments.
The results show that the Diaspora contributes positively, significantly and robustly to economic development in Africa and this effect increases with the level of education of emigrants. More in-depth analyzes show that the impact of the Diaspora on the real per capita income goes mainly through the improvement of human capital and especially increase in productivity. Moreover, although the income-improving effect of emigrants with a high level of education is the highest, emigrants with a low level of education contribute more to remittances in Africa.
It is important to note, however, that our approach remains macroeconomic and that, in some cases, brain drain may have adverse effects. Therefore, country specific studies on this issue are promising avenues of research. For example, the question of the externalities of emigration in rural areas or in small towns is an important research issue in development economics. Although our findings do support a significant impact of the high-skilled Diaspora on per capita income, one can imagine more nuanced results in the context of a non-linear model. Indeed, it is likely that beyond a certain threshold of brain drain, this phenomenon becomes harmful for the countries that undergo it. If the positive effect of brain drain predominates in this study, it is probably also because the countries of origin do not offer the conditions of a better productivity (education, job opportunities, institutional framework, etc.) to this active force of production. Indeed, brain drain is likely to be all the more harmful for the country of origin as it provides the conditions for good productivity and personal fulfillment.
Our results have two major implications. The first is related to the political sense given to the interpretation of these results. Indeed, they should not be interpreted as an incentive for brain drain. By helping to significantly improve the level of income in Africa, the Diaspora reduces the incentive to emigrate because the latter increases when income levels are low in the country of origin. The second area relates to policy measures that could further enhance the impact of the Diaspora on economic development in Africa. Two main virtuous measures could be considered. The first is the institution of the annual African Diaspora Summer School (ADSS) as a vector for the transmission of development drivers (knowledge, technology, experiences in all fields, etc.). The second is the establishment of a Diaspora savings account in banks in developed countries with the aim of alleviating the constraints of financing for development in Africa.
Furthermore, our findings lead to additional implications. Given that medium-and highskill values of the Diaspora are associated with higher economic development in the sending country, there is need to upskill through the promotion of higher levels of education attainment, including through vocational education. This implies the implementation of both demand and supply policies. Supply-side policies should include increasing teachers' incentives, enhancing the basic quality of schools' physical infrastructure, and researching and implementing teaching methods to increase the learning performance of students who do not do well when left to their own devices. As for side-demand policies, they must include scholarships conditional on attendance, bringing in excluded groups, and developing the accountability of schools and teachers to students, parents, and the broader society to help ensure effective service provider behavior.
Since lower skills are associated with higher inflow of remittances, reducing the cost of remittances transfer should be an important policy target by both sending and receiving economies. Indeed, given the weaknesses of the infrastructure supporting remittances, technological improvements in the banking sector could significantly reduce transaction costs.
Furthermore, new banking technologies that can expedite check clearance, reduce exchange losses, and improve disclosure, especially in rural areas in developing countries, can be particularly helpful. New technology would offer potential for greater efficiency, lower costs, and extended outreach. Innovative financial products such as debit cards and mobile telephony add-on services and pre-paid cards are new additions with huge potential.
Finally, as openness promotes higher economic development, greater trade openness (trade integration) should be encouraged by all stakeholders through the elements of African Development Bank's (AfDB's) "Integrate Africa" High Five priority, elimination of tariff and non-tariff barriers, finance for trade, infrastructural development especially multinational ones, policy harmonization, and product/market diversification. Notes: Heteroskedasticity-robust standard errors are in parentheses. *, **, and *** denote significance at the 10%, 5% and 1% confidence level, respectively. K-P F-stat is the Kleibergen and Paap (2006) rk Wald F-stat test of weak identification. SY 10% max IV size and SY 10% max IV size are the Stock and Yogo (2005) critical values under the i.i.d. assumption.
